Abstract-When an object moves in three dimensions, the two eyes' views of the world deliver slightly different information to the visual system, providing binocular cues to depth and motion-indepth. This short review describes the two main sources of binocular information, namely, changing disparity over time and interocular velocity differences; this could be used for the perception of motion-in-depth. We discuss the evidence obtained in recent years on the extent to which each of them is used in human vision. We also highlight outstanding questions and issues in the field that have yet to be addressed.
INTRODUCTION
Objects at different distances from an observer subtend slightly different angles in the right and left eye. The difference between them, relative binocular disparity, can be used by the human visual system for the perception of depth (Howard and Rogers, 1995) . When an object moves in depth, the binocular disparity between it and a stationary object will change. If the motion is directly towards or away from the observer, this necessarily means that the image of the object moves roughly in equal and opposite directions on each eye's retina (see Fig. 1 ).
Since Regan and Beverley's seminal work from the 1970s (Beverley and Regan, 1973; Regan and Beverley, 1973) , we have learned a lot about how binocular vision is used to see motion-in-depth (e.g. see reviews by Cumming, 1994; Regan, 1991) . An issue of current interest in the literature is what specific binocular cues are used to see motion-in-depth. Several different aspects of motion-in-depth and its uses for perception have been addressed: detection (e.g. Cumming and Parker, 1994); judgment of motion-in-depth direction (e.g. Harris and Drga, 2005) ; speed of motion-in-depth (e.g. Harris and Watamaniuk, 1995; Portfors-Yeomans and Regan, 1996) and time-to-contact (e.g. Gray and Regan, 1998; Gray and Sieffert, 2005) . A key issue is what visual information is used for these different sorts of visual task and, indeed, whether different sources of information may have different roles in each task.
The notion that there are at least two possible binocular sources of information (see Note 1), namely, changing disparity over time (CDOT) and interocular velocity differences (IOVD), was first made explicit in the 1960s by Rashbass and Westheimer (1961) . Experimental work to specifically distinguish between the use of CDOT and IOVD began in the mid-1990s (e.g. Cumming and Parker, 1994; Regan, 1993) . There is still an ongoing controversy in the literature about the extent to which each of these two sources of information is useful to the human visual system, and why two separate mechanisms for processing motion-in-depth might be useful. These two questions form the main focus for this review, concentrating on work from the last decade.
We will start by describing in detail the two possible binocular sources of information, CDOT and IOVD, which may be involved in the perception of motionin-depth. We go on to discuss how experimenters have sought to isolate and test for independent processing of CDOT and IOVD. Then, we consider the conditions under which each source might be particularly useful to the visual system and the experimental evidence for the use of these two possible binocular cues under these conditions. Finally, we describe outstanding interesting issues and problems.
BINOCULAR INFORMATION FOR MOTION-IN-DEPTH PERCEPTION
There are currently two competing models to describe the initial processing of motion-in-depth (see Note 2). The first model suggests that the brain computes the relative binocular disparity of a region relative to the surround, and then monitors
